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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
obtain a device which has a broad visual field angle and 
does not give rise to a residual phenomenon by 
regulating sub- picture element regions with sub- 
electrode regions having apertures on at least either of 
the angles and sides of a polygonal shape. 
SOLUTION: The picture electrodes 24 of the liquid 
crystal display device 100 have the plural apertures 24a. 
These apertures regulate the sub-electrode regions 50 
having the apertures 24a on the angles or sides of the 
polygonal shape and act to axisymmetrically align the 
liquid crystal molecules 40a in the sub-picture element 
regions regulated by the sub-electrode regions 50. When 
voltage is applied to a liquid crystal layer 40, the liquid 
crystal molecules 40a having negative dielectric anisotropy are so align that the major axes of 
the molecules are made perpendicular to electric lines E of force. The electric lines E offeree 
on the peripheries of the apertures 24a incline to the surfaces of the substrate 21 and the 
substrate 31 and the liquid crystal molecules 40a on the peripheries of the apertures 24a are 
so aligned as to fall radially around the apertures 24a. Consequently, the liquid crystal 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid crystal display which is characterized by providing the following and with 
which this sub picture element field is specified in the sub electrode field which has this opening in at 
least a polygonal angle arid neighboring one side by being a liquid crystal display and either [ at least ] 
this 1st electrode or this 2nd electrode having two or more openings regularly arranged in this picture 
element field. The 1st substrate. The 2nd substrate. It has the liquid crystal layer pinched between this 
1st substrate and this 2nd substrate, this 1st substrate and this 2nd substrate have the 1st electrode and 
the 2nd electrode in this liquid crystal layer side, respectively, and it is this 1st electrode, this 2nd 
electrode this - two or more sub picture element fields where the picture element field where the field 
of this liquid crystal layer where voltage is impressed serves as a unit of a display is specified, and the 
liquid crystal molecule of this liquid crystal layer carries out axial-symmetry orientation of this picture 
element field by the 1st and 2nd electrodes 

[Claim 2] the counterelectrode to which each of two or more of these picture element electrodes is 
connected to the scanning line and a signal line through a switching element, and the 2nd electrode of 
the above counters two or more of these picture element electrodes including two or more picture 
element electrodes by which the 1st electrode of the above has been arranged in the shape of a matrix ~ 
it is two or more of these picture element electrodes - respectively -- the above - the liquid crystal 
display according to claim 1 which has one sub electrode field even if few 

[Claim 3] The aforementioned sub electrode field which specifies two or more aforementioned sub 
picture element fields is a liquid crystal display according to claim 2 with which the aforementioned 
polygon includes two or more sub electrode fields which are congruent and share the side of this 
polygon. 

[Claim 4] It is the liquid crystal display according to claim 3 which the aforementioned polygon has 
symmetry-of-revolution nature, and carries out orientation of the liquid crystal molecule of the 
aforementioned liquid crystal layer to the shape of an axial symmetry to the symmetry axis of rotation 
inversion of this polygon. 

[Claim 5] Either [ at least ] the 1st electrode of the above or the 2nd electrode of the above is the liquid 
crystal display according to claim 1 which has the crevice regularly arranged to the aforementioned 
picture element field. 

[Claim 6] Either [ at least ] the above 1st or the 2nd substrate is the liquid crystal display according to 
claim 1 which has the pillar-shaped salient which controls the aforementioned liquid crystal layer 
thickness. 
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[0045] mmmi tmmz, r^r^y^b^j^ 

*aHE2 0«ia«Lfc«. *jBHfcf*BBH («*.tif, OM 
R8 3 rm^PfkttSU) %4Mtngg^FfTL7t„ 

^laiaoiE^bfca:^ 2 0 u mrost^ 9 4 aqsts 

J:5(c. -co^kttiaflgro^S^-^U HI 12 
(a) (Cir L7tiii^A-o * 5-ffiyW)5S8 9 4 ^r^fi5c L 
fco St Ell 2 (b) (c^Lti^lC. MttSS^ia 
®S 7 6 £&mW£H?<757t ^WtTXSlA LT 
l 7 6 ±(Cffi*5§jg 9 4 

&&f&L,Xi>^\ 
[0046] USS^fil 1 iPWRfCU-C. ?Sai^ 

SrBWO Lt^fig-C^Sil^ 1 0 0 d ZU%M®&xmZ 
Lfc«*. Hi 3»c^LfcJ:3lc, tt*zft<rit&n%1 
4 aJC^LT«UW^i s a*t*t^»fU ^aS^cl 0 

i®fi?sg 1 nwibwmm. loot isKRic. izmtfrms. 

«r^i"5 4 1 tic, t>-H« < . f%£%Mit& 

[0047] mmmA) ±iz<nnmmi-~3\z*> 
Tfi. htd.nm&tm^^y^m mx.a. ssi 



(7) 

11 

con. mrcoastcts. *-*\ «jw«jiwk9 0* y 
(00481 ±i£ J: 5 J3«ftW*Kc# W ?*JW«rS& w 

t^Lfc^TMawwi o o e €r{S5tssa^T-a^ 

a (C*f*S L-Cf& s a^f* ijfeWtflCgiiX, *£3?fSSc 10 0 

^ i of&%*^a i o o t mmt^ /mira 
kbh\c s&sm&b+&m<, m&Mtx.<>> 

m £rfflv ^cUSSJfc® 1 0?&l*^a 10 0 Sf 

o , itAi&Msat. b \,xm\ z $ asiaj± l 

2 4a «S&*Lfc»a , *\ *tV^3oSB2 4 a «fiS«L 
[0 0 4 9] m&PMS) ;Mtt0gtt5tciai^-a4. 

[0050] ftA&rctSK 100 (CSttfci— ^C0{S3fe« 
10 2 afcjztfl 0 2 b<0|*J, s<y9 7'< KffllJcodJfeS 
10 2 bcosSNxffcfrft^xH ^^ffirt"Ci5HXtft*'[S](C 
Sa^^ffil £ y Hu *^ffii£SIWl*J«r z&b-fZ. 

[005 1] Hi 5 (a) (b) {C^Lti^tC, 

ffitaaWW««WS: (nx. ny, n z) bLtzbZ. 
nx=ny>nz <a^«r#1-*4M*£&«*«i: ME 
BB&n&ai 0 0£75^7^SK<i:<^^l2(t^ 

[005211215 (a) iCJfiLfrXO^ lttOfiHfl 
atRl 04 a€rflfcfeSl 0 2a tiaM»*3Stl 0 0O 40 
IKi<op B li;ait5^i:it ffifffiSRi 0 4 a<75y 
f-v'3>=7^/i'M5 (dp) x ( (nx + ny) / 
2-nzl Z:\&afM<n V 9 t— 'si 's = jfcS/g <75J? $ x 
(ne-no) fiOfcfcJ:^ 1 / 2 ~3/2 KfcS J: 9 K 

ttfffiBfiE&«jt« 10 2b £jffi&S'T*tSit 1 0 0 b<nfS\ 

(0 0 5 3] HI l 5 (b) l^LfcJ:?^ flR%£ I 0 
2 a i i 0 2 b k<nii7*Mb<rffi\^_%fr^\u& 
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«0fifcBa« 1 0 4 a &C/ 1 0 4 b CO y 9"f—> 3 

H"C\ ffiOJBay >3>cofcfcJ:-cr 1/2-3/ 

[00541 1215 (a) (b) ICirUfctflSBfiK 
10 4 aMl 0 4b SrKttttBtt&^Ka&^ia 
1 6 L,xmtfrZ> 0 W£M<r> y > 3 vas 3 
6 0nm (?&iy§<7)J¥£4. Sum, ne = l. 55, 
no = l. 4 7) (CStfl/C m*<DV 97 s — >a 

10 4a St/ 104b Srflft ^^COHS 
n^WWcjstt-saaffWSWftffttfrBI 1 6 (a) ICt* 
i". 1216 (a) 4><75«IS9f±, ffiUfe^ 4 5° ^lSl(C 

^ (S^coigii^^ 1 b L-a&&4fcL/-dg) €r^-<, 12 
16 (a) <rmftB&6Q° iCtSil5&@im<7m&>J ? 
=f—'y 3 >{C2t Lt7"n y h L/^*arl2 18 ( b ) 

[0 0 5 5J1216 (a) fr<ot>fr*>£o\^ ffiSW&. 

1 0 4aWl 04 b SrKrttei^ (Onm) S3t 

$4i4 5° ^nanc*v^r«A*W (9^t<^5) 
t. »a*4 s ±#L OtzRix/J^feD A»<cJlttWWs 
#5>lva:v \ -f3BiS« 1 0 4 a CRtf/Xl* 10 4b) 
SrK«t, >3^ (dpx (nx + ny) / 

2 - n z ) ZmWimz&fctZ 12 1 6 
(b) lc^LfcJ:3fc. aa*Sr«^S-a:S^4a s "C* 

5„ *HC, {ite^ffico y ^X— > 3 I80nm 
(T^aa^toy ^X— >3 >60 1/2) ~*vl 5 4 0 n m 
(MaeM<F> y ^ r— > 3 ><75 3 / 2 ) C0ffilSfC5j-5 i: , 

[0056] ±jSL^i «t o ilMM^s^ --^IC 

(a) BlU (b) (OnLfcJ: nx>ny = nzCO 
Ba»**i-.Sfi£BSK 10 6a RLF/XH I06b5rfi 
*«10 2 aXtf/XIll 0 2 b t^9^S«t«5|BHw 
Ktt/S. fiiffiMK 106aS.O'106b<oy 9t~. V 3 
> (dpx (nx- (ny + nz) / 2) &&%'rX\&Ha 
m<n y 9¥—'y 3 vffico^ 1 / 1 o 7 / 1 o cofltc 

[0 0 5 7] 12 1 7 (a) TkXJ ( b ) (Of LfcGBB^S 
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m i s &im \^xim-rz>. ®3M<r> y 97— > a 

36 0nm (?«bb^C0<?5 4. Sum, n =1.5 
5> no =l. 47) tC#LT. (B7t*fc*iaiO y 9?- 
•>3>- (dpx (nx- (ny + nz) /2) 
fflBWK 10 6a Rlt 106b Srffll/ ^^-<0|&S^^ 
fig{C*j«t-5Sia^^te1?t4S-llll 8 (a) {CTfrf. 
#33, {$&W&.<F> n z ltt^(pl<75 II 9=r— ->3 ^ (dpX 

(nx + ny) /2-n:) (12 5 0 nmtCB^t L 
feo Hi 8 (a) <p<nffitoett. 4 5° anaitc 

* 1 1 L-C&&teLfcfI) SttkI". HI 

18 (a) W8Wea«6 0' lCfc(t5i®iii^Olg€ry 9 
x— > a Lt7"a y h LfcJ8*«H 18 ( b ) \Z 

[0 0 5 8] SI 18 (a) d»P>i5d»-5J:?{C % 
10 6a 106b SrSStt&V "> (0 n m) ifefc 

4 5° ^iphcjsv ^rm^^i-r ( a a*** < #5) 
t» aa*s»±*u (#wxa**£u fl#fci«tfw 

flK>ftfcV\ {StfffiiKl 0 6a CRtf/Xttl 06 b) 
£12(7. -toy ^7*— v" 3 V (dpx (nx- (ny + 
nz) /2) ZtiffltimOBfetZ ItlCiot, Ell 
8 (b) Kjj*Ui:J:5KU aa*Srf*^**S-ti s "C 
#■5, timW&W 9t— ^3>TiMSj3 6 nm 

G&fe® </> -> 3 ><73 1/10) -a2 5 2nm 

t, Sa^*±J3isJ:-€-0. 0 3$rTTsI-5<75-C% 9^6 0 

10 0 5 9] ±a*<7> 2«^<^fiHB^ffi 1 0 4 a £ 1 0 4 
b&t/l 0 6 a <fc 1 0 6 bttU HI 1 9 (a) (C^LfcSI 

ic. M«^••S•^7ti^■cffll/ N -Ct>J:l'• , . Hi 9 (a) tc^Lfc 
m^&Zbti-CiZ. Hi 9 (b) £.0* (c) 

ias^^a»H»sa^t#f-5 2wasai«Ri 1 o 

a 1 1 0 b fcffiir fcfll»S:«iWH4Ae*#S' 

Z t t-XZt^ 2 ^0-«ri4f4tiM«icRxT 1 &<D 2 

[0060] ±&<nwftMBx\i^ saaaai*— k«« 

"b1"*¥ffil6]^— K (TN^-K^STN^-h*^) 
[006 1] 
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«0«S#j«Ifil^Kj— {CA*o^£fCi^ LTV ^5 COT". S 

[0 0 6 2] 4^aMfiatf*£t(Ett. 

!7— h'7*n * v -V-^WMtT t'<7*— > 3 >Jfe t'<D^r-9 — 

[HI l ] *|g8^{r J:<5ffiO«^S&llo l^fff^coSf® 

(a) (i^ffiS¥n»(tKgg, 
(b) (i^P»Tf8^E^»D^®€r-ett-eti^-r. 

W ^ h y ^ ^5S<75 1 |^',C*tt£:-rini«c<75±SI2lX- 

[H 3 ] Wfefcte i w«6MWMCTJc«HBIIWffi*fiWin 

20 [H4i *wM<r>m&&^mzm\,^tizgm%&<n 
[H6] *^niz£z^ e &mmmzm^%thZT9T 

^y-^h]} 9*W£.<n ii^lcmZirZmt&<r>±MBX' 

[El 7] [g]6<wii-vir ^tcfS'3ft:r^7 i -r7'^ h-y 
^^SS<73W®E|-C5jSo 

[El 8 ] USSflgSg 2 rofMaMMMK^IHWWE^aWlO 

30 \^t^mx\ 1 ^#M^c^iS52- 3/uTT-£S3tSSS^ 

[El 9 3 *^(Of^^^SS',cffli/ * htLZ&m-m&n 
ttL(Dffl%:7rrf±&mX'&>Z. 
[Ell 0] *38WW»aiaE^fil»^^5>H*itt9)f«lfi 

[Ell 1] 

(Ell 2] ntt*b-hteZm&m : k : $1rZT9T<7' 
40 -?h'J 9xSfc<n±.ffl£X'foZ a (a) liy— hlSSI-h 
KffiKgg|53i s JB*5ixfcOT*, (b) liMl^^a^iiid 

[Ell 3] 38S^I!83<o«a»^»c^lBIIWB=ES:Bn 

[El l 4 ] m&M&4 <^^^Bc4>fBWWBE«rRi 

[Ell 5] ^^figSW^^^Wt^&tg^lC 
59 Trr#rffiE!'C'£>5. 
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sa^^^ttSr^i/^rT-fca. (b) a. 
( a ) <F>i£Lfk e & 6 o° icfo-it-sigiii^iCitaM^ y 

{Ell 7] 3S5S^fig5<75ft!i<75f«S«^aw«|R!t$rm^: 

©18] (a) tt, HS©f^5(75{553iMffil 0 6 a& 

S^^o^flt^ttSrn^r^^T-C'foS. (b) fi, 
(a) 0ri> 6 <0* IC^ttSigil^.kfttS^ra y 

[019] 3g&£Sg 5 ^!& a a^l«M^ 

20. so T??<f7Tb i J 

21, 31 IS 

22 *mm 

2 4 S£3S®$ 
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2 4a GflQgR 
2 4b OfiSC 

2 6, 36 ffilptfg 

30 tmm>&. (*7-7^/^sffi) 

3 2 #7— 7-<vu?j§ 

3 4 ^tlSl^tS 

4 0 iSieM 

4 0a f&grfH 1 - 

SO. 5 0a. 5 0b. 5 0c 

6 0. 6 0a. 6 0b. 6 0c ^fem^®. 

7 0 TFT 

72 f- bssm 
7 4 y—x&M 
7 6 mmm-^mm 

9 2 -fy^-yW—X 

94 &t&ss 

10 0 f&B^TT^g 

100a, 100b, 100c, lOOd, 10 
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